Introduction

37
Childhood obesity has become a major public health concern. Obese children have an 38 increased risk of developing health, psychological and social problems (1) and are more 39 likely to be obese in adolescence and adulthood (2, 3) . In addition to affecting personal 40 health, the increased health risks translate into an increased burden on the health care 41 system and the economy.
43
Recent publications from a number of countries (4), including the UK (5, 6), suggest there 44 has been a levelling off in overweight and obesity prevalence occurring in the child 45 population as a whole, or in certain subgroups of it. However, the most up to date cross-46 sectional prevalence data does not provide encouragement that public health targets aimed 47 at reducing obesity can be met. On average, 13.3% and 14.6% of children in reception (aged 48 4-5) and year 6 (aged 11-12) respectively are overweight and a further 9.8% and 18.7% are 49 obese (5).
51
A major concern with the current evidence base is that it relies solely on the use of BMI to 52 determine obesity and is predominately cross-sectional. There is emerging evidence to 53 suggest that central obesity is increasing at a faster rate than BMI (7-9) and concern should 54 be raised in light of the increased health risks associated with central obesity in childhood
55
(10-13). Furthermore, relying solely on cross-sectional prevalence data does not provide any 56 insight on the duration of obesity.
58
This paper builds on the recently published, cross-sectional data from the Rugby League
59
and Athletics Development Scheme (RADS) (6) comparing the prevalence of obesity 60 estimated by three different measures of adiposity, body mass index (BMI), waist circumference (WC) and waist-to-height-ratio (WHtR), using a longitudinal design over 5 62 years.
64
Methods and procedures
65
The Rugby League and Athletics Development Scheme (RADS) is a collaboration between
66
Leeds City Council (LCC), Leeds Metropolitan University and the Education Authority
67
(Education Leeds -EL). Ethical clearance was granted by the Ethics Committee of the
68
Carnegie Faculty, Leeds Metropolitan University.
70
Cross sectional data from the RADS programme has been reported previously (6). All 71 secondary schools in Leeds were invited to take part in the programme which was aimed at 72 children in their first year of secondary school (age 11-12 years). The purpose of the 73 programme was to identify talented children who were not engaged in sport outside of 74 school. All 33 schools that participated in the original cross sectional programme (6) were 75 invited to participate in the follow up however, only 7 schools agreed to participate. Although 76 the participation rate at a school level was lower than anticipated (7 from 33 schools),
77
participation at an individual level (i.e. children from the 7 schools that participated in the 78 longitudinal follow up) remained high in line with the cross sectional data collection (6) (>
79
90% at each measurement occasion in each of the 7 schools).
81
Data collection started in September 2005 when the children were in Y 7 (aged 11-12 years).
82
Measurements were then repeated in January 2008 when the children were in Y9 (aged 13-83 14 years) and finally in January 2010 when the children were in Y11 (aged 15-16 years).
84
Therefore, the time interval between measurements may vary slightly. All children
85
consenting from the seven schools were eligible to take part, however, only children with at 86 least 2 measurements were included in the analysis. In total 336 (45%) children had all measurements from all three years of data collection (i.e. 'complete data' allowing a direct 88 comparison of exactly the same pupils over all 3 assessment occasions). However an 89 additional 410 (55%) children had at least two measurements (Y7 and Y9 n=254 (34%); Y7
90
and Y11 n=87 (12%); Y9 and Y11 n=69(9%)) resulting in 746 children used in the final 91 analysis (i.e. mixed data). Sensitivity analysis showed that using just the complete data did 92 not substantively alter overall conclusions.
93
Information on children who were not measured as part of the programme was not obtained. 
170
The prevalence of obesity estimated by WHtR lies between the estimates based on sWC
171
and sBMI. However, the trends observed for boys and for girls are in different directions (i.e.
172
the trend for boys is decreasing whilst that for girls increases).
174
Logistic multilevel models agree with the patterns observed ( Table 2 ). The multilevel model 
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